Background In Spain, studies on social inequalities in mortality based on individuals are few due to the poor quality of information on occupation in death certificates. This study looks at the differences in mortality according to educational level, using individual information obtained through the linkage between the Death Register and the Municipal Census, in the cities of Madrid and Barcelona, Spain.
Methods
The study populations were residents of Madrid and Barcelona aged Ͼ24 years, who died in 1993 and 1994. Indicators obtained for each city and educational level were: age-and sex-specific mortality rates, and life expectancy at 25 years. Poisson regression models were fitted to obtain the relative risk (RR) of death for each educational level with respect to the reference level (higher education completed), adjusted for age.
Results
The mortality rate was lower among individuals with higher educational levels, while life expectancy at 25 years was higher. In both cities men and women with no education showed the highest mortality in all age groups, with very high RR in the youngest age group (RR for men aged 25-34 years = 7.08 in Madrid and 6.02 in Barcelona, whereas in women these RR were 6.33 and 5.63 respectively).
In Barcelona the greater part of the overall mortality difference for the group aged 25-34 years was due to AIDS (acquired deficiency syndrome, 33.4% in men and 59.3% in women).
Barcelona, located in the north east, is the second largest city, with a population of 1 700 000 inhabitants. Both cities are evolving from being industrial to predominantly tertiary areas. The population at risk, according to age, sex and the highest completed level of study comes from the 1991 Municipal Census, an administrative register not subject to statistical secrecy. Everyone in the Spanish population is registered in the municipality where they reside. The census information is revised every 5 years through the active collection of data by the statistical office of each municipality; between these major revisions, the information is continually updated to incorporate data on births and deaths. The educational level of deceased individuals has been obtained through record linkage between the Death Register and the Municipal Census. Furthermore, in Barcelona, cause of death has also been obtained, made possible by the fact that the city statistical office collaborates with the National Death Registry in the coding of causes on death certificates.
The variables studied were age, sex, city of residence, educational level and cause of death, coded according to the International Classification of Diseases, 9th Revision. 15 Educational level was categorized as follows: illiterate or no education (0-4 years of schooling), primary education (5-11 years) and secondary or higher education (у12 years). Information on educational level was not recorded in 1.5% of deaths in Madrid (n = 758), and in 9% of cases in Barcelona (n = 2908), due to problems of record linkage or missing data.
Indicators obtained for each city were: age-and sex-specific mortality rates, and life expectancy at 25 years for each educational level obtained by the life-table method. 16 For Barcelona the results are also presented in terms of the main causes of death.
Poisson regression models 17 were fitted using data grouped by age and educational level for each city and sex in order to obtain the relative risk (RR) of death for each educational level with respect to the reference level (secondary or higher education completed), adjusted for age. The dependent variable was the logarithm of the mortality rate, and the independent variables were age and educational level. An interaction term was introduced and found to be statistically significant, for which reason the results are presented by age group. For the Barcelona deaths in each age group, the RR of cases who were illiterate or had no education with respect to those with secondary or higher education were estimated for each cause of death, as well as the contribution of each cause of death to the excess mortality among individuals without schooling compared to those with secondary or higher education.
In Madrid 29% of men and 40% of women aged Ͼ24 years had not completed any type of schooling. In Barcelona, these percentages were 18% and 27% respectively (Τable 1). Although in young people the proportion without schooling was smaller, the differences between the two cities persisted in all age groups. It may also be observed in Table 1 that, in both cities, the mortality rate was lower in individuals with higher educational level whilst their life expectancy at 25 years was greater.
In both cities, men and women with no education had a higher mortality in all age groups, with the RR values being extremely high in the youngest age group (Τable 2). Specifically, men aged 25-34 years with no education in Madrid had an RR of death of 7.08 (95% CI : 6.0-8.3), and in Barcelona of 6.02 (95% CI : 4.3-8.5). Among women the corresponding RR were 6.33 (95% CI : 4.9-8.2) and 5.63 (95% CI : 3.1-10.2), respectively. Over the age of 34 years the effect in those with no education attenuates with age. In individuals with primary education, the 25-34 years age group also had excess mortality compared with those with secondary or higher education. In men, the magnitude of the RR of death was 3.43 (95% CI : 3.0-3.9) in Madrid and 2.50 (95% CI : 2.0-2.9) in Barcelona; in women they were 2.69 (95% CI : 2.2-3.3) and 3.00 (95% CI : 2.2-4.0), respectively. In the remaining age groups no statistically significant differences were found for women, except for the group aged 45-54 years, where women with no education or only primary education showed higher mortality in Madrid and lower mortality in Barcelona than women with secondary or higher education. Similarly, the RR of death among men in Barcelona aged Ͼ44 years was not statistically significant. Table 3 presents the magnitude of the mortality effect by cause of death and the contributions of the main causes of death to the excess or deficit in mortality in individuals with no education in Barcelona. The RR were higher in the group aged 25-34 years, the values being notable for AIDS (acquired immunodeficiency syndrome) in men (5.4) and in women (10.5), and for cirrhosis (76.1) and drug overdoses (9.3) in men.
In the other age groups RR were lower, even demonstrating an inverse relationship between educational level and mortality due to breast cancer and lung cancer among women of all age groups.
In the group aged 25-34 years, the largest contribution to the difference in overall mortality was due to AIDS (33.4% in men and 59.3% in women). In the group aged 35-44 years, among men the differences were mainly due to cancer, while in women AIDS was the main cause. In the group aged 45-64 years the contribution of lung cancer among men is notable, as is that of cerebrovascular disease among women. After 65 years the causes which contributed in greatest proportion were the diseases of the respiratory system among men and cardiovascular diseases among women. Breast and lung cancer in women had a negative contribution in most age groups.
Discussion
This individual-based study describes the existence of inequalities in mortality according to educational level among the population aged Ͼ24 years in the two largest cities in Spain. This is one of the first studies of this type in Spain, made possible by the automated linkage between the death register and the municipal censuses of these two cities. 18 It has shown that the illiterate and those with no education have higher mortality and a lower life expectancy than people with secondary or a higher education. These differences are more important for the younger population than for the middle-aged and the elderly population, while some causes of death contribute more than others.
The results obtained agree with those published in the literature, where the existence of higher mortality in population groups with lower educational levels has been described, most notably the studies in the US of Kitagawa and Hauser, 19 Feldman et al., 20 Orcutt, 21 and more recently that of Pappas et al. which describes the increase in these inequalities between 1960 and 1986. 22 In Barcelona, AIDS deaths are mainly responsible for the differences in overall mortality by educational level in the group aged 25-34 years. Although in Madrid it was not possible to obtain deaths by cause and educational level, the results would probably be similar. Two pieces of indirect evidence support this statement: firstly, in both cities RR estimates in this age group are very high, and secondly, a great increase in mortality due to AIDS and drug overdose in young adults has been detected in both cities during the second half of the 1980s and the beginning of the 1990s, such that they have become the primary causes of death. [23] [24] [25] [26] In many developed societies drug abuse alone is the primary cause of death in young adults. 27 In Madrid and Barcelona drug abuse can also be considered, indirectly, the first cause of death between 25 and 34 years of age, since the majority of AIDS cases which appear are related with injected drug use, as is true for the majority of cases occurring in the rest of Spain. 25, 28, 29 Even so, the results from the present study suggest that this phenomenon affects mainly those with lower educational level. These results had been found by ecological studies in Barcelona, in which the existence of higher mortality a This percentage is calculated as follows: (mortality rate in individuals with no education -mortality rate in individuals with secondary or higher education in the cause of death being dealt with)/Difference between the total mortality rates for the two population groups. b The relative risk 95% confidence interval does not include 1. due to overdose and AIDS was described for wards with lower socioeconomic level. Further, in recent years inequalities between wards with low and high socioeconomic levels have increased, as shown by increased mortality in recent years. 30, 31 AIDS and drug overdoses are also the primary causes of death among men aged 35-44 years in Madrid and in Barcelona, although the RR of death is lower than in men aged 25-34 years. Over 40 years of age, transmission of the human immunodeficiency virus (HIV) infection in the majority of AIDS cases in Barcelona arises as a consequence of homosexual relations, 28 the practice of which is more common among individuals with higher educational levels.
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Mortality due to AIDS and overdose has previously been related to socioeconomic level. 32, 33 Wallace et al. have described how in areas of low socioeconomic level in large US cities, AIDS and drug overdose are widespread, and are related to the violence and urban decay which has occurred in many of these areas. 34, 35 Over 45 years of age in men the contributions of lung cancer, respiratory system diseases, cerebrovascular disease and cirrhosis to inequalities are notable. Some of these diseases are related to tobacco consumption, which is higher among men of lower social classes. 36 In women, attention should be drawn to the negative contributions of breast cancer and lung cancer in the group aged 45-64 years. It has been previously described that breast cancer is more common in women of higher socioeconomic groups, mainly due to reproductive factors. 37 With reference to lung cancer, it should be noted that currently in Barcelona it is still the women in higher social classes who smoke most, 36 a fact which parallels the situation in Spain as a whole and in other Southern European countries. 38 These negative contributions favour the reduction of RR among women with no education in the groups aged 35-44 and 45-64 years.
The decline with age of the RR of death among individuals with no education reproduces another of the usual findings in studies of this topic. Various hypotheses have been proposed to explain these results. One is the selective mortality during middle age of individuals with poorer health in lower socioeconomic strata. 39, 40 Another explanation is the acquisition with age of increased control over life circumstances which tends to diminish the harmful effects of exposure to adverse environmental factors. 41 Finally, the fact of having no schooling denotes a much worse socioeconomic situation in young people than in older people, since nowadays access to basic education is far greater. 42 It should be mentioned that in Barcelona, although the educational level was not recorded for 9% of cases, these appeared to be randomly distributed among all the districts, both rich and poor, suggesting that there was no evidence of any bias by educational level.
In summary, the present study has found higher mortality (mainly from AIDS and drug overdose) among individuals with no academic qualifications thus drawing attention to the need to implement policies aimed at reducing these inequalities.
